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Wiakdad A1 et ab Avtus] casey of death, JAMA Z004:251:1236-1 243

The intent of the aihors was s update a previously published paper -
MaGinnts 1aL Foeue WH, Actual eaeses of death in the Uniiad Stnes, JARA
L4 37022072212 — und 1o pravide a “30.000 foat visw™ of pmuui‘:l
impact ol prevention onmortaliy in the United States, Such un nvery iy
could provide a pewarial messaze on the importance of proveniion md was 4
reusonable task lor the zuthers o undznake.

The approriel iaken hias proven controversiel in part because individlual
subiect mmtter expernts feel that the methadalogy utilized was asl optimal,

1 his may be true. bt the suthors generalty utilized the methodology of the
previclis papsr — & reasonable approsch given thele objective. The aiihors did
ermploy (e mahodology of Allison «tal (JAMA 1999) Lo estimare montaliny
aiirigatable 1o poor diet and physical invctivity, an spprossh published sines
the ariginal E\-Ec{iiun iz amd l"u;u-, puper, -

Siuce publication of the Mekdad et sl paper, 1t has heea paintad ot
approach for caleulwivn ol menality acringable 10 ohesity wis saleulized
ysing the Tommuly tor wiribuwble frection based on uazdjusted relaiive rishs
instend ol udjusted relative risks. While recenr publications huve addressed
this limitation ol the Allisen appreach (2.a. Plegal etal, Am Enidemiol
20, no Tetiers w the editur were wrilten 10 JARLA at the Time of priblication
addressing this fssie thar would ke lagged this asa methodalegizal
peoblem ol the paper. Thereforz (Uis -.t|1d|.r'~und4hi-. — altioual tol optimal -
that the athors emplaved die method wsed in Allison’s published paper.

A smell nember of caletition ervors have been identificd post-publication.
Pl auliors Bl 1o r2pont these a5 errala, which is appropriale and
suiTicient

Tl paper appears 1 have been oiaarad in ormal eompliance with CHC
clearancs palicy, althaugh some C10s feh that thele concerns wers not
wdeguuiely addressed by the asthors in the eleirmnee process, Hewever. i
anpears it 1t he existenees of residual concermns was nof clearly conveved 1o
the guthors of the paper prior to publizaion. Phis is unlortunzie butl withow
clenr communivaiion i i3 hard to knaw how the authors eould have knowa
ihat these concemns still existed. Recause oross-clesrance is 2 responsibifivy af
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CIe) Assaciate Dircowrs of Szienee. this issne and its implicasions should bz
addressed by the Excellence in Seicnee Conmines,

o, Abthongly ti brovd overvizw that the authors wished 1o pravide is o
rewsondble ghjective, it is apparent st there are serions methudslogical
woleens an ilie part of soms subjet miler expens. There sre valld concemns
dbustt the methedology emplovad which should be addressed inen appropriae
farum, with an exploraion of available methedological approashes inmvols in u
relevini subjest matter experns.

Whils beyond the scope af the shusrge o this group, T am imprassed by (ke
luvel of concern expressed by some CDC s, At Teast owo ipderlving
fectors are likely 19 have conlributed 1o ihe concems expressed shaut (s
paper

A small grawp ol mosily CTI0-level and above awthors (incliding 15
CDC Girzetar) weighed fn on an area that has been & theus af rescarch
earcers for seme COC seientisis. 185 not surprizing cthai this led
sonte coneerns bul {poing heck 1o point 1 above) this paper was a
reasonable exercise for polivy-level scieniists o undarakc, Pechups in
the future similar concerns could be prevented by betrer
conmmunicaion,

b Snutber contribuor 10 the high level of concern expressed may have
Been the fear thw cermain public health proarams were voing o he
devalid relative W other programs. 1his is a cantinnary cxpericice 12
amy group that atemats o prioriize amonz diverse pubbe heglth
sctivities basad on imperfeet or incomplers seivnca. Hihis exercise
hind resulted in redirection ol resaurces from one prozeum o anoiber |
w1 cerain the aulery would have been even sironger, | hape that
ihuse considering making budgetary decisions sround “gaals
inansgemeni™ age taking note, :

fepart fur the Interual Review Commirree on “Actual Canses of Deuth in the
Uinited Simies™ = James &, Merey, September 22, 2004

My recoamiendutions and sainmients wee orgamized around thiree Jifieranl tiemes: he
clearanes privess, the eonrent ol the mznuseript and furire research. In general, 1
tzlieve thot the authors mede a lecitdmale and imperant contribution by updaring the
s2iiinal articie by Meliionis pid Foege (JAMA 1993;270:2207-2212). | have two genefal
concerns, however, ahnul the provess and their contribirian. First given the hroad und
mponand pelicy implizaions of this paper. | am concernad that there may have been
insndtizicot wheniion ziven 1o legitiane criticisms and sugaestions made by other CiOs
andk staitimemal woie NCCDPHP, The awhors were under some palitical pressure w
et zhis peper anl bt in indsight, | helisve the paper and its message would have been
citharresd by o fGiler 2nd more corefil censideration of this inpot Most inponantly.




Bowevzr, had sueh caretil constderation been givan perhaps COC wonld not appsar o be
divided (As nored I Scienes 200 13043045 shoni e russarch mathods and cpnclusions
inzluded i this update, Secend, given the complexity of this issue and hs nporm
policy imylicetions | boliove (5e comment section ofthe paper doss wat fully infomm the
reader about the limitations and varfous caveats har should be considersd in fnterpeating
the peaulls of dis update, More soecific commehls are 45 inllows;

Uiz { loaranee Prugess:

This papes #ppranes o have wdbeced 1o CI00"2 clearuose palicy, alilouah there remains 2
guwstion aboul whelhior onz of the study anihess was an awthor at the tme she simmed o
an s paper o her rele g5 2 clearing afficial, Neverihieless there ure several aress of
coneem raised by the clearanee procsss tor his matnuserips that may infuegee COC
alepranee poiicies sod procedures:

o hwas diftioul o wack the dming and nuure oF some of tha rasponses L Lhe
sequsst fur eross-clesruncs end the sebsequent responses o nevisions submimed
buck te C1Os by the authors thal wddressed the Ci0 cancerns. This suggests tha
there may be a nesd 1o put in place some serl of tacking system s that The cross-
clenrnies griwess can be well docwmentad,

2, the contzm ruised sbave gbout the rale ot g clearing afffcial who is alsa an
wuthor shonld be elearly addressed in the new CDC clearance policy, 1 might be
helpfal Lo add languoge under section E of the new policy that indicates i
clearanes officials should desipnate a s:aff mewiber at an equal or hicher

craanizational fevel 1o ast in thelr cupucity 25 2 Sleamnce ofiicial when they ars
am sulior or ea-auiher on 2 manuseripl or docuiment that they sre responsible tor
clearing.

3. There seeimns 1o be some eoitlusion abows what CDC policy was ot the tima this

manuseript wenl threngh clearance concerning the pracess that should eccur when
4 CLO chooses it 1o erdgs-clear o manzseripi, The avthors stated tha the CDO
pulicy at this nme was that ifs €O chooses nor 1o eross-clear 2 manusesipt thean,
wie a revision addressing the coneerns raised by the CIO) is sent bacl to the C10,
Hie 10 then has 4 waeeks 1o respowd. And then, if they fil to respond in 4
wechs, thz authors cun assume ihar the CHO has waeily approved the manuscrips
lor cross-clesrance. The new CTC clearanes policy doss nat speak to this issus,
i mmiakl pe wise o devize 2 clear policy for handling thess slwations in order 1o
climinawe any confusion shout this aspect of the process, Lhis issue s pasicularly
u'nr,kr:ul'.rl,tu.uu_u 155028 of crees-clegrancs may leke an moeh greator
slunifizance as the siins inhibiting collaboration werass CiOs bectime less
sianbiiount

i The clesmnee poiley within NCCIPHP requires that anly sn tilormstion copy af
a makaseriph he sent 10 divisions, swslde the one within which the muneseript is
clearsd. vwhaose suhject astter is addressed within wmanuseript. While this
upprears appeaprinte vappears th differencss o '{\pinl’un within NCCDPIL

regurding 1he rzaearcli methods and interpratativns of the resuls were nut
sallictanty rzénlved prive toiie imenuscrips Being officizlly claars) and sanl 1o
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1Ak for revizw, Inthe new OO clenratcs poticy the CTO js riven the
responsibilivy of developing 3 proeess for resolution of disputes arising doring
cleimmce 1aee section B In himdsTegln it iy beve boon approprises for the
NECHPHE ADR Giize i have plaved o sivonger role inresulving Jdilferances of
aptnien within NCCRPP regarding this manusenpt, [t might be wise B C10s
1o Lgke seriosiy the nead o devolop i provess which caa lielp Ly resolyve dispiies
such e these rather then instinge cequircments for inle-ClO) eross-clenmnes 1l
add eomzplexity end itine 1o this process.

My comnments sl cenyerss regarding the conisnt of she mznuserips e broken down in
Twa pans. i Te et gre concerns Wit may require that the authors 550 anp crratim W
JAMA o corvzet ervors I B or meihod and the secomd are mare generals concaims
ahout the pannseript thit Jon’| aecessarly seguire any action, but [ feel compelied
nnLl,

Prafvntid Ervrors

|, Ihecemay bave bzen factual crrors @nothe calenfation of the averweizht-
anribinzble demihs in the mancseripl. Lhe Aeurss used for the 98 ol individuals i
the LS, who were noi ovenwaight in the U.S. (i.e., did nut engeue in the risk
behavior i guestion) and the pumber of deaihs used in the formuia w calcukite
ansibusable factions may have been u emor. This i3sue should be resolyved.
Regardless ol el shimme imgact oo the number of denlis stiribulable lo
avemvelalie M the Gzures used wers o eovar an areatum should be jsssed will the
cerreel culeulstions,

3, The anihors may kave iscomectly used the antrihutzble-fraction formulu in the
eabeulasiun of overweight-nuributable deaths by using adjuszed relarive risks in o
version ol this sormala only appropriate tor mmadjusicd relaiive risha, e
wnowleize about fiapproprisie use o adjusted relative risks in cedaii
mohutable-fraciion formulas wits in the lesuure price o the preparation of this
camuseript und wes apparently siaced with the suthors pricr 10 pubtlicution, Ifthe
witribatable-risk Tormula way indead miss-applisd then the appropriate comestions
should by munde and enoerrmwan sheohd be issued that inclides she pecessary
revisiens

30 The aethors skate that overweight aceonnts @ the major impaes o poor dii und
phivsical nsetivity onmoriality, They cite Dlair and Nichaman {Mayo Ciin Proc
027 F109-T1 3 in suppert of this contenrion, Therz are several potentiul
probitems with Uhis contention. Tirst, in 2 lamer 1o JAMA nesponding (o ihe
aihars, Glair. Ladlonie, and Michamas (TARA 200420 1{24):294 2% comend that
mizie paper does non snapaot this cantention. Second, some NCCDPHP scienises
lel s Thar the auerent cience base is noi suliicisnlly robust 1o dissmiangle the
causal comsaciions 2nd pailhwars w omaline nvslving these tisk Tieers, I'm
s vertain whether or not the weighi of evidence reganding this debare is vlear
cnuagh o suzaest that the siatement in the manusaripn shatld b2 wilidrzen, Mar
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i | eatively clear abowt i e authars themselves respand o this issue. 11
weoliid 2 useii] @ Eave o writen stiement [rem the asthors ahoul dieir
porspiclive o the $218nMie evidence suppuorting this conention.

Coterad Conderis

Chiie ol the issies raived in discussions with NCCDPHP staff is thar sinee the
rethinds dister Loy caleuiaring the number afdeaths anrisoible w same of the
“eohusl vinlzes” betwean e MeGinnds and Pocge (JAMA 1093:270:2207-2212)
paper and the apdate that making stiements about trends in 12 paper is of
questionable validity, |n regard 1o deaths stiributabl 10 dier and physical
inaciivity, fiz authors poinied ot that they Tolt confident doing this because 1he
Adlison et el (JANMA 1999:282:1 330-1338) paper. on which they based their
methianl 7 ealenlating ovenveight-stiribuable Jeaths, came to a very simitar
waidiuie 1o MeGinnis and Fazze ahont the number of deaths errbulubie 10 this
euuse during a similar time pericd. Consequently with respect 10 deaths
stiribuiable 1o dicrand physical fssetivity the suthors folr confident tiat their
dlaterent wbawr the rend in these demhs was ressonzble, The paper. howaver,
dous not make this lorie clear 10 tha reader. In hindsigh it would have haen Very
helpsul to mare clearly anizukae e mtiosale ussd by the aushors o Jusiny
saking siatemen about 1hess trends,

fir generzh and in my opition. the comment section of the manuseript could have
dune a benier job ol arifeulating bouh the complexitizs of caleulating the healn
Burden awributable o specific causes and the linifwiions of the methods nsaed,
Thiz may, in pan, ke explaised by spuce constrains imposed by JAMA. but il
thesz complexities and limitations hud been more clearly ackoowledaed in he
coatest o the author’s staed purpese of updating MeGinnis and Foeve, (ha

auther’s erities nry have been less eimpowered in their response w this anicle. |a

rezard w the complexities of caleulating health burden of specitiz canses | dan't
pettieve suTIsient dltention wes given o the feet that different seners] approzchos
could yiel different results reaarding the relative imponance of "uctual causes,”
Por example. an appreach based on years of potential ife lost or one that also
1akes iRt acsount e impact of aelual causes on marbidiny could lead @
vanelusions ihat are diffeeent fhen those diawn fom ihis study. As 8 eansequence
flizliene i §s raporant in 2 peper Hke this 1o acknowledge that the approach usad
i bz oue of seversl approazhes asd that premature monality and marhidivy arz
i Tt dinsensions of healt burnden that should be factorzd into the
afernmation needed 10 help fhrmulae policy directions. In addition. nat all afihe
dimitasions of the methads wsed were Cearly zniculszd, Tor sxample. the fact
e w izl difTerent mathods were used o estimare maoraline associned with e
Pactunl causes”™ wis not clearly paimad wil, Again, in hindsight, achnowledging
the difference in methodological approaches may by e nmured same erdtics and
helpad o emphasize that this paper was an apdare of McGinnls and Foegs ealer
TR ofthe an”™ aitesipl to estimate the healil burden wesocizmted with sy

Tpoigzl canses.”
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3. While o peripheral issue o the debate over the merhiods used 1o estisuie e
ninber of Jeaihs anribuisble w dier ang physical inactiviry, the upproach wsken
estimate the number of Jeuths auributzsble 10 mater vehicles #nd firesnus (and
perhiuns ather “actual canses™) is fravshc with concepiuzal prablems in sy opinion.
Flest. maaor vehicles and Grearms are deenred as actual causes, bud considering
these facors 28 zotugl causes in the same Way that smoking wr dict and pitvsical
inaetivity are senil causes seems 13 represent w subatential eversimplilieasion of
the dynumies of these problems. Neither motor vehicles nar lzvamis are haalth
risk bhavioes or even heshh conditions. Bath are generally vonsidered o bz
mortality oktzanies in mueh the same way as deaths zssociaed with cancer or
hearl diseuse. Bath are sssocioted with numeraus healih st bohaviors, Inthe
2ase of metor vehicle-reluied deaths this fneludes aleokoi nse, speeding, and the
use ol seat hehis, [or example, Tn the zase of Arearm-relited deaths s ineludes
aecess 0 Hrearms, violent hehavior, and mental health problems such as
depressivn, [or example. The conciesion that 29,000 deaths in 2000 are
snicibutable 1o rivsarais 1&ads to patentilly Very croneous indlerpretmions. [fone
inierprats this conclusian in a similar way o the resulis for smul ing aud Jict and
plissival dngetivity one might sumise that elimingting firearms in 2000 v ould
have seved 289,000 fives, but this fails to account for the Gt taat1hose who would
have usad firearms W conmit suicide or homizide gy hiave chosen oy
maihiads 1o suctessfully complate their aets. e wiiy this issue was handled in
this manuseript hits imporant pofitical implications for CDC as well. This

penbizm was pointed ounto e authores durin B crogs-clesrance, howsver, no
aiteinpt was made 1w address it in revisions of the munuscripi.

4. This is more in the carzzory of wizhful Ihinking, but. much in the same vein as

e copimant o genetivs, itwonkd lave also been useful and finpartant | balieve

lur ihe authors 1 have pointed out in their comment section that there ars other

[wicttially important actuzl causus, not cansidersd by them or MeGianis and

Pazpe, tlat may also make a substaminl cantribuiion 1o moulity. This would

ineluds edverse childhood sxposures such as child maliceutmen, In this cace,

Althotglt the seience wauld st support the development ol estimates an the

impazt ol these exposures on monalily, the voluminous leramire on the impact of

these expasures vn a broad range of healih risk hehaviars, mental heatih problems
and imorbdity suggests that this is un impeariant srea for furher 2onsideruion.

uure Reseerch:

Il e vne suggzaion speciite (o the ~ Actial crises., ™ paper and trse othzes thas
achdress Ui need 1o set the 51202 for mare and hetier rescarch on health burden &t
CLIC, The ssue ol estimating the contribution of “astual ceuses™ and 1 healh burden
15 eritical one for CDC. Evan the estimation of the nenhth burden associated with
spacitic categaries ol i1l healt is & complicated. but absolutely essendal rale fivr
UL Tae nead w senernte these Bvpes of estimanes has kon conter stage, for
sampls, in helping to defize priorities and asals sor the Fulures infiative at COC,
Ve problent we consiantdy faee in these effares is thar the dat necded 10 generai
s cotinsates 14 ot initermiy svailakle acrass the meany domadng of healib that

Vs doal 19



CDC addresses. Araas whore there has heen sehstantial investment in public heaul
cesedanih and survetllance svstzms are bevar able 1 Jocument these burdens then
sl wilh 22 investment.

mer

T zegard 10 the “Actuul causes.. " paper | wanld recomimend that an eiton be
fide W wrie @ smie ar'ihe art” paper on the leslth burden 2ssocined with
=mioking sl dicl and physical aeriviny wsin £ comparabile and aliemative methods
ol enlentating e assoviated health burden fe.g. mormality, YPLL, DALY, ee),
Such a paper would help o mare clearly resolve the caniral sdebare avar the
TAcimalsauses.,  paper und see i the conclusions that ware reaslied are sensitive
w alizmiative dpproiciies 1o ealeulating helth burden, | slsn siiggsst ther the [bots
afthis papes be on smoking and dict and physical setivity ehane and that other
el canses™ I bedl tor other manuseripts. [n the end these other couses are 2
distraction fron the main issue of tis paper dad the underlying daig and methods
wsad ta enlaufile busden for these other causes is s divaroent that it may be
ispussible, ut this tne, 1o treat them in 2 way that is even near 1o beipg
conmiparzhle.

As Lo mere broad directions [ sngeast1hat CDC develop 4 common virsabulary
For 1 ternis and metheds used in estimating healih burden, The Actuel Cugses
raniseript provides an examiple of iz need for grearer charity and consisienay in
the vecubllury we wse. The 1emm “actun| eanses,”™ i my opinion, suifers from a
lach et conceptual clarity that leads w it being 2pplied 10 different “causes” in
ways that seem arbiiary and inconsislent 1s meatoned shove in FESPRCT 10 TalnT
vebicle-reluted und fireanm-reluted deaths, Similarly oraanizing and defining the
virivts nethods useiul for ezleulating Realth burden along will dicir strengihs
and Hmitnions, iFihis hasa't alrsady beey done, would be of enormous valae Lo
reany arcus within and owside of C1C,

e might alsa bs helpiil ra elevate arention 1o the methods of caleulating healsh
burdan 10 a similar lavel 2l ina gimilar way o what CDC has dane with the
reethods o pravention elfecrivensss and soonomic eveluation. Thesse mziheds wre
s erlileally - imporiant o whit we do ut CDC and medsuring oir progress that an
it 1o help articubate. disseminate. and more braadly implemant aveellence in
i upplication ul these methods would be valuable across CIC, Tyen thiongeh
muny o the methodologica] buildimz blocks for these methads are rooted in
teadiiiuaad epidemiolugy they huve evolved bn ways thet go beyond, | balieve, the
popieil irindig e an cpidemiologist receives or has received in s past (..
the caleuition vl DALY s).

I wetdd 2lso suggest that fuure wark an the health burden associated with “aetual
cianses” should expand beyond our traditional conceplualizations of what thess
“detual causes” ave. The literainre on adversz childhood sxpesires sich as
mindtredtmenl. 45 mentionzd above, suggesis et these exposures may sven
udvrlic or cause, W some extenl, "actual causes” such as smching and obesin.,

Contments on process for Teadlye Canses of Death
Bavid Arkins, AR

CGaner] conunenly:
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After heuring sl the eeilicisma and thie Frapoases §am lef with the mollving
absarvsliogs:

= Peniding review ofihe spreadshiest calenbiions, hane of the concerns raised merii
grotnidls for withdrawing the paper, The paper wonld have benefrad from
adilitiond qualifications (e.z2, range alestimates is underciiphusized) und mone
cautinus tone zbout the reliabi Hry o their estimates, | he major limiradiona that
might huve l24 16 overesiimates ol abzsity deaths fre discussced i one RETRCICE
aiter u series of less significant limiratiens.

o Like the MeGinnis paper belors in. suel exdrises have mare clements of
ucerlainiy than cenainey, The reliabilice of amy single estimate in this
caleulation {ur in the sarlier paper) can righily be guasijoned. Mupetheleass, |
persenally think the MeGinnis paper served a useful Purpose aad the desire 1
npdale it Was reasonable, e picture ol lhe reads aver the lasi devicde st
resonable even ifthe exact numbers ars uncertiin. That said. | think we should
adree from this paint fervard 1o bury this model und its fnherant wesknesses for
fued and sirive ta develop a more robyst approdch thai could be used Lo sstimate
ditferem causes of death in @ consistem way, For policy purposes this could be
sed for both natfonul and stse estimates. ladividusl centers could build on the
approsches ixkea by OSH w come up with methods thar would be bath
sciemileally rigovous snd more suitsisle tor COMMpPArisong suross canses.

@ Ihe purpuse of this paper was not conveved stquately 1o the siall seienrisis, 1L
would have been difficult t address all of their ubjections and sl fllow the
averd approich of the earlier puper, Noneiheless, the parecption by scientific

i1 that their valid concerns were iznared no douly conaibited to e

CONTIUVETRY,

® il implicarion thet obesity accounts for the vast majoricy of the effecis of dic
and plysicul activity doesn’t appear justified, The conclusious, however,
appropraiely emphasize physical setivity and dier as the approprisie wargets ot
dehoan,

Specific cuneerns raised:

L Potential ervor in calenlutions of deaths cunsed by obesity: A possible inudverien
errae in the vilealarion was rised based on the valie af PO wod fara) numibzr of dealis
used. Recommendarion: The sutions shauld verily thatthe Pl and deaths for year
200HY are approprisie. ‘The anhoss shonld shace their spr2adshests with stail raisine this
aincern 20 it the caloulations can e independently verified (Steve: [don™ think wp
rtisedd the peint with the authors thar there was oaly 9054 agreemant with the caleulzrions
for obesiey devths loeking et individual studizs), Any eravs discovered would require
being addressed wisth an srmlum nose,

2. bse of inappropriate referent poputation (for PO e should it Le the populativn
M 23-23 orall = 23, The aushors none iy ey wwere siinpiy upduting the unalvsis of
Aslison wie §t ssemns used as 10 the proup 23-25, sad that they caleulated it baih ways
withaut Large differenses noaed. 1 ik ihe aipropriate referent pomulation is it which
was e i be cohon studies Tor calenlating ihe L which sppezes te huve been the
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appreach used by the authors, s would excluds from ihe analyvsis axcess demibs
acering in the groun wh are underweight which are mest ikely @ be conlounded by
illnesses that may have cansed vodenweight, Tneluding the tnderweizhe cuhorl with the
oprimal weight svoup would antificially raise the morelioy in the referent fronp umd
reduee 2 1isk of overweizht. Nose: | would ke an epidamioloaizt o verd v what une
due with the prevalenee sfthe u nderweialil subaroup,

3. Applying adjusted RR to unadjusted population prevalence dara is ineorreet and
resulis in upward bins in deaths due (o whesiny: This appears w be a problem carried
wver [rom the Aliison anelysis. The authors used this analysis because it produced
edtiniates conparable 1o the M eGinnis analysis with 1920 data, For plirpuses ol
dzscribing trends over the lust 10 venrs. this appeirs reasonable bup shiould have been
migre cleacly explained in the paper. Given thai this constitued ag important chapga
frows the Madiingis methodalogy, T wonld have stgzested he 1990 cstimztes ror deaths
due 1o die: and PA be amended with the exact numbers frany Allison’s wnalysis using
P9 i rathar than uslog thie M&F numbers based on entirely difierent methods., This
is ouly way for the change lrom 1990 1w 2006 15 ha meaninalul { Nore: this is 2 new
ubiservanian),

The effevts of using aswivender specific rish estimates 45 is done e sl ing is unslear
bt showld bz esiimarzd ina sersitivily analysis (this may ke wha is duse in the papcr
wndergoiing clzaranee), 1 think thera can s5ill ke legitimate sciemitic aceuments abour tie
meaning oF the atenuation in risk with age - is it real ar the result al greater confounding
due 1o undeclying ilness - and this should be 2 subject of the [bture conterence.

. Direet comparisons of deaths attribatuble 10 different cunses is inappropriate due
ta viriety of methods used (e.g. all cause moriality for abasioe vs. siuse speciiie fur
smokings effect of adjusted vs, unndjosted estimates). | his is the musl lesitimate
wobeer o muys Ldon'ohelicy e such comparisons werd the primary aim ol the sulhors Bug
i Eevilsble when precise estimates are given in o table. and tis was cenainly
hizghlighred in the media reporiss Given the uncerainties in the data, it is diflicueh 1o
cancladed that obesity is now equal 1o smaoking or will shorly overtaie it bul the
vonciusion tim smoking, Jicl and physical setiviny are the Teading issues seems sound.,
eapehally as e Lier tvo are ceanding in the wrang direction, | would like 1 se2 1he
redulis ofihe R analysis thar toolk a cause-specilic agpraach esing diaberes, haen
disease and caneer 2 o way of validating ihe generzl conclusions,

3. Uncertaingy acoumd the data are not addressed: The tables and conzlusions oe less
dalifed Gion ihe arigionl MeGinnis estimates, Inrinsie Hmitaians il Jatas could lzad
W wnderestimaies and everestimates. The conclusion in the papar wonld Lwve been mars
Eppreprizle with greaer qualiticotions rezarding the exact estimanes and inereases.

b, The statenent that ohesity mediates most of the elfects ol puor diet and physical
ingedviey is incorrects [ugree with this eriticism. Therz arz sirong elfeos af die:
indeperiden of elfect un obesine, mas: notably adverse erffeers of saiurmiedSrens fus on
CVI and proteative eifects of diats high in fruitsivageiables:tiher v both ©VD and
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vatiedr, The argement i using wiESiy 65 a proxy are gractics! rather than =efentifics QL
b izr easier 1o define and messere than dict ar physical setivity znd Tt build an growing
coilceris about rising obesity in the US, Due 1o confounding fran the independdent
eiteets of dietphysical imactivity. however, it is likely winnae the Jeaths attributable m
apesily witile jenoring deaihs anclbuiable o independent effects of dier and PA. This
dues oot widennine the g2neral conclusion of 1he paper—thit diet and ;i sical aci vity,
e eumpaszile (o seoking as leading pubkbic healih issits. Tt could have uninlended
conseunees for policy irit diverts sltention 1o welght loss as the eud in isolf rather
Fin promotion ofw healthy dist and serivity. This question Is g criticad ane for o futurs
conlerenza,

Hevommended sieps:

The auchors should share the spreadshes: models (not juss printouts) with seientists who
have ratsed concems to verily whether resulis sre replizable und free ef inudy eresu
srrors, Asy errors should be addressed in un evratm,

A sensilivity anulysis shoiudd address poasible ¢lleels of 1) using uze and senduer spzcific
risk estimates for obssity compirable i iliose fur tobacca, The analvsis should also
exanine whelrer the populadan fam which the risk estimales were derivad s
compantbhe o that of the US papulation — specitically, did these cohorts inelude
ATichan nunibers of parients ahave 73 10 sustily nelinling desths ncsurming inthat age
SO

A satlerenees should be convenad 1a specilically address methadologice] fssuss jn
estimating healih efizels of obosity, bssues 10 be addressed include dealing with
confounding by dievPasand viher behaviors: effeels and meaning of inlerzerions with
ke wnd how wa ezl with o estinuiling morbidiny effeats ol abesiny; Big time of abasity
eflects: using cuuse-spetific deaths ratlier lhan overall morality atribntable t nhasity:
reasibility of esiimating contribaninn of physival inactivity und poar diet rather than
ahesivy,

Ife CNC sheold commit i praduce a madel et would linprove o ke approuch taken
b MeGinais and by Mokdad 10 pradues judividual estimates for specilic hebayviors that
2 rwse fubust and somparable, znd which could be applied ta state data using BRFSS
zitil stote monaline data, Fhe model might also incorporate estinisies of the cuins fFom
likely changes in belavior (e.a., a 3% ceduction in smalk ing prevalance vs, a 3%
reduetion in chesity g,

Fheve wised feslings about pasting e medel un the Wb, Tt would be aoad for
transpsireney bus think it hus enouzh probleis tha | donnhink CDC should praToie it
25 Lt splind sppraach ar presen. His pusted. it should be with 2 note thiat i is
el to mive pproximations of causes of Jeuth snd thara number of fssts ey
afiect the reliubitity of eny speeitic emimate,

Lommenly on COC isternal review ar rocept publivuiion

fetitaed Cospes of Dedihy Bt ihe 1 it Sades, 2000, FAMAL 290212351345
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[ache| Ballurd-Barbash, Associae Uiteaotar, Applicd Research Prograr, DECPS, NOT
2 B
Cherabeg |, Jupl

AL d canmmities niembuer reprasenting ihe National fstitutes of Heshh, T way asked w
COMUTIERT i four aress:

¢ Whether the methodelogy nzed far the anlysis Was zppropriste end rafiecoed th
vest seizniific methods avaifuble st (e tdme af publication

°  Whether a sensitivity anaiysis cun sssess the impict of model usSUSIpHons o) the

Al

e Whethier the clegrance process adhend o standard CLC praciice and,
specificaliv, if'the interpai palicy Far manuseript Clearanie veas tollow ed

o Whether a new nmiethadulogy has beceme 2vaileble sinee the publicstion tar
would beteer estimate the scinzl pavses o death

1wl address cach paing, Flowever, based an tis review, reviewing the fitertire and
discussing this issue with MEAY expans. my uverall perspecrive is ihay the masi impartiil
Uliveme af the dehate engendered by this paper is w stimokae muel ke 1hctised
FUCELON 0 iproving fhe mettiodalogy for this feld. Helding warkshops and ailior
toanzEis und providing SUpport for furlier research intw the develuopmen of slatistical
itethodedogy aand requirgd dute Tesolirees are approsches 1o advancing (he mzthodology,
I is also imporiant that efTens be made wo disserminate information about the st curran
methudolegies and thaie Apprepriat: application 1or diverss pumprses. CDCs plans o
Botd o workshop in this arena is a Zood idea. Given the ressarch effrs o N1 [ AHRO
ol other DITHES seencies in this fiehd, it wauld be somd if1his workshop could be
develaped as & eposs aveney effam. Manning the workshop as a cross ugency effor may
requirs mars lime anid Fetentially delay the w urkshop, awever, it wonld faeiliaie the
discussion Tivalving a broader group o experts, sencrally a bonefit in such o compley
Tzl

Puoini |1 Whether the methudulog

sad for the snulysis was dpprogeizie and reflecied the
best seiantifie methods availuble et T

w lime of publicaiion,

I amy seienzitic study. the muthadology used is bused on e purpaas afid timing of the
study. Tr the case ofihis stuuy. the authors jnwended 1o replicate 2 1993 unalysis by
MeGinnis and Fozae that estimared cause atddeath hased an | 990 murtality daia, They
120 decided 15 nse mmethods fFom o 1458 sty by Allison on causes of dearh s o souree
For dlat on sebarive sk estimates for a1l cnose moialiny, | hese iwo decisions drove the
selection el mahads, Hewever, a5 onz woekd eadect in the fast 10y cars, there lave
beea u nsnibaer of publications in fhis feld than identifed problems with sapme il tha
spectlic apprasches of carfier nethods, Several of the majar issues thas pertain g this
Pudbicatio: sre summarized below
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Lve of canse spocific verses ol cunve mpriaivy as the ourcome evaludied

in the 2004 publication by Mokdad 21 al, all cause martalivey was ysed for examing causs
sb desth o severzl risk fcrors, specitically for obesity, and cause specific moralit was
used for prhers. such as robacen, The advantare of using cause specilie s dha recl;
Testors rebrne diffierently 1o disease outeomes and having estimates based on 4 speciiie sar
of eatlszs may have more utility in determining priorities for reducing cuuse specific
mertalivy. However, these analysas are very vomplex 23 data may be fimilzd on all of' the
advarse amd benelicial =ffedis on eauss specifle morality, Use ol all eause morfality has
the patential for providing an in legrated muusure afefeel. A problem with the Mokda
=t2lanalysis was thar cause spezific mortality was uged In some cuses and 81] cagse
morialiny i others. While 1his wis nosed in the methads section of the paper. it was pot
b nuded i the table, which was 1o primary summany yaed by casual readers and die
prass. This led 10 the comparison of very difierent monality auicomes across hege
difterent risk Setors, While perhaps not the ineni ol the authars, it was 2 common erar
W eamparison mads by readers,

Newdd 1o tive age s SEX-SPECIE extimtes jor relative rishs fronr und previdence of rivk
Jedars for ingas inio the medels

Far mast of the risk factars examined, there is fairly extensive evidence that hath relative
rishs of morality fom and provalence oi'ihe risk ferors varies by age and sex. Mans
Feleni 2nalyses have used sue and sax speeilic eslimaies in caleularing meraline ¢lTiws,
While the el of using tese mpre disercle esiimaies muy vary by disease auteame, ns
in ihe case of abesity and wortality es noted in mo papars by Flezal eral (APIPH 2004,
AJE 200, it is likely that these esthmaes will restlt in reducing the populaiion
attribatable faztion of 2l canse morizlity related 1o chesity.

Liviited divcussion in the ebiteanion abawt the sngeriaingy of the estiares,

[is likely that the wonl limitar Jahin prechuded the authors from discussing many
relevint issucs in deptl, 1 he amhors dig neknowledze that the esthingies were rlh
ipproximations and provide ranges for SOME estimates. Their approzch i daing so
targely retlecred the appreach used in the MeGinnis and Fecae puper und does not reflect
fcge cantemparary appraiches 1o providing sither canlidenice inervals or dofng
SRSV dnulyses about a point esthuare. 1n addition, wble 2 in the Faper provided oaly
L eemparison haoween the estimates in 1990 and 2000 anal did not pros ide 1he confidence
Intervals sbout thoss estimares, Tt is commen practice in medical and seienee joumals
today ki requirs that contidence infervals be provided even witlin tbular siminaries af
dittet, Thersfors, one night question why JAMA did nol require such confidance
intervals, Recauss casual readurs tend o focus on tabular sy s, it s lkely many
remdurs had a mis-imoression of e Fande 2boni these estimates,

Liivect comparison aoross comses of deents i likely hvadicl

Bucunzz of e Jifferen apprasches used te estimete canse of death by the difierent risk
F2eRirs Bithe Mokdad e al paper. i is clear tha direet COMprisen 2crass couses ol desth
I 1ot pacicukirly velid. o lfition, thare may be imzraction betwesn ditverant risk
Lsitars relared womonzaliny and mochid ity whers a posiion ar'the popukition amelbutable
Frction from one risk facior iy beilen relaced wo another. he suthurs refer 1o 1his
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paint driaily in the discussion bus did nat underizbe what would have besn a Ve
methadulogivslly complex anal 515 to adidresy these fssues, [y was nol addressed within
the MeGinnis and Focee analysis on which the Moekdad ot al analvsis was based, Th ia
ST TCGBires much Mo extensive dara resourees and development of statistical
srEthlulogy before progress can be made on this iopic,

Camt ndesiny be jmad as the wahar swvnguaie of pooe ifias ol plusical inaeii i

[Lis commonia accepted in the seientific conmuniny that chamcterisios of Jdi) 1
present cidy Lhe chirncteristic of excess calaries 18 Widely accepted) and physteal
inaesvity sre major coniributars 1 ohesiny &l the individual level 1lowever the Dramise
wsed in this pansr and ihe original analysis by MeGinnis znd Fusge, that ohasity iz the
mafor medulstar for the adverse offecrs ol poor divt and physical inaciivity un mamaliny
15 101 supposied by shos populition level evidence. Many stiedies fur ruliiple different
discise outcomes have demonstemied that the effect of buth diet and phsical SLivity are
idependent ufthe lfect af BMI ar vasicus measures of budy size or J5¢ distribution,
Therelore, it 1s nor apprapriace 1o clzim thy obesity is the mujor shmzgate 1ur the efects
ol poor éizt and physics! inactivit ¥ Inaddivion, ohesine is likely 10 have clivers on
mortality autcomes al gre independent vl the efeers af puor dist and physical
vy,

Given ihess points. i1 s valid and, in Ricl, essential, thar rescarel efioris exumine thie
eticets ol these three risk faerars separalely. At this paint in time we haye muely mare
precise daim on weight and heizht sither itom sel Fr2port or from measured weighr and
Btzlit than we have in the 2reas of dictimd pliysizal activily, Thersfore, we shauld
cungider the effeets of nbesity 10 be thosa of uhesity and work v enhance data s ey
b methods por svaluating the separare effects ol dict and physizal aulivity,

fainl 20 Whether a SCRSITVLY unalvsis van aszoss the iinpact of mods asaumpiions on o
Andings

A duniler of methodulosic Apprazclies e been developed 1o sxamine the fmpuct of
el assumiptions on the precision of puint estimales. The simplast of thess s the
caleulution of condidence intervals, e more eomplex include various approseles i
sansRivity analvses. This is an grea thar wanlld benefit sreatly o be included 54 key
sl i fitlire workshops and researeh cllonts, However, in additiun ta developing and
LNy e siphilstivate:d meithods foe wEtimiaring uncertainty, there is also o need i
develap much cloarer simiple communisaian apprasches o sumnarizing such
unzesraing bath within scicniite papets g5 wall as in lay communication media. Some
uppiazhes inelude showing ihe vange about s point estimaty theough shading or oiber
sraphical leehniques 5 38 done in some seisitivity analyses. The field of leslis
SUMMUBIGEINN research should he cliallenged w ke this on as a pegearch) fusie,

ieinl 3 Wihether the clearance process adhersd 1o standund CDIC praviice and,
spetiicstly. iTihe Tuternal palicy for arinuscripe clearance wis folleswed

L will non comaent on the cloarance prisesd bt uay deraif exespt 1o note that it appenrs as
el the sbioes made 3 poog &l CefioeT 10 obiain input in e clegrance process.
Writien detafls o1 exnct FESPONSE io cack reviswer's gommen were nat provided sa |
sanfub eomment ol whather CNC rot iowery” commeils wars aldressed. However, ji
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review eading 1o fndividual rhane calls o reguest final staoments af elearznes, It
Eppears that Uiese phang conversations provided infomal stwterionts of clearunca, |
=AML SEUDCnL T Tl process adberes 1o the CDE standard proceduras. Syuch

appesrs thai fiaud comments were not sent by reviewers within the 30 day perivg of

mnfmaticn is bess ohtained from C1E ST who are very Simiiiar with e COC process.

Puinl 41 Whether u new mvihodology has become wvailahie sines the publizarion thar
winld better estimzte the dciul conses of death
My comnienis in response 1o 1he Grss 2oint about ssues in e3rmating cause of deally
chearly indicaiz thar thers are meny mathodolngiz issues that wiore not addressed inthis
publication ta replicated an sapraach published in 1993, This would be eneirefy
expecicd when replicating alder methodologies, As | nated a ihs autset, I ihink the
majer benell of this debate will be 1o fozus HHS energies in this ares 1o Laeilicare
uiscussion smanz expens in i livld afkey ressarch needs and subszquently to provids
2search support 1o funher develop the resources sueded and encotrage furiher research
i this area. This review hus clarified that we should no longer he using the relatively
simple methodalogy of the madel used by sevirul of these Previous pupers ( MaCGinnis
and Foege 1993, Allison eual 1950, Mokdad vt al 2004;,

The following isa bricT listing of same o he key areas that would bensfit from angainy
discussion und rescarch,

s Fxamine the 2#ffecl on PAR cstimares of using cause 5 z2itic vs all cansye
Sty for various risk fsclors

2 Coasider haw o incorparme measupce pexond mortaliy {morbidiy, vours of
petental i lost, o) imo PAR estimales to ohizin maore comprehiensive
eslimates of the effeet of speciic risk faelors

* lxanming how adjustment foy 2 number of fuctors, sush as interiction aivony risk
factaes und eonloundin 2, alTeets PAR eslimates

= Unnsider which models are best suitad ior which subsequent uses ol PAR
calimates

¢ Quaily the dearee %.u'uﬁc:riaim;.- abant PAR estimates

3 U Fesearci o identify simple b valid approdches for presenting summan:
atiiiles in his arsa. 1his would alsa include cammunication resenrch 10 boties
deine how such approaches s understood by various sudiences T luding oy,
podicy 2nd selentific asdienses,

= Sippen resaarcliund dns resouress i Lciliute PAR estimates tur dier and
physical aciivily mdzpndently of ysing welght and height data os o messure o
dler aud plivsical ag vy,

© Supporl reseacch 10 evaluate the diteramial elteet of using dif¥erence refirent
puints (e, for ohesity the effzer of st 3 BMI o 23-23 rarher than -225) for
velimsanng AR, i is clear tha for sope auteimes, such as abesiiv, this neforen
Pt tasy have differsnn etlees in dif Ferent pepulations Jefined by ApC ruee or
e wther meisures.

Mobw il peins:

l'age 14 1 %



L undersiand there hes heen sope dizcisseion of putiing the muodel thac was uz2d iy the
Muakdad et al analysis up an the CDE Web site 1o facilivae ather investizarars ulifizing
the model. | wanld na recommend thal approazly byl rukbar fOCUs enseraics v suppoiing
funiher development of ihese madels. IT consensus can be reaclied on which maodels are
best used for which Purpases followiag the planncd w orkshop and funibar research. then
Il iy be appropriate @ provide several fudels with clear information ahous how they
night bast be usad. While there is nor une niode] 4pproprisie 1o sll needs it should e
pssibie 1 reach cunsensus an some key sharicliristies on seiensifieail ¥ valid madels at
ihis podm jn tim,

Finally. somwe speciiic ervars in Culeulatiog were identified in (s rEVIew provess, It is
spproprizte that those amors be dessribed spd revised estimaies be provided in a e
whichh | undersiand js being developad By Dr. Mokdad. 1 do nat haye Apcille
sugagstions o any viher conections or clarifieations w be included in such un erran,

Recomrendations on ~Actugl Cavses of Daach, 200 sekdad. Marks, Sloup, and Gerherding.
JAMA 200 1:294010):1258- 7243

Fenntior 12, Parkar, MUHSTAE

sunary of the prablam: inthe M Il issuz of JAMA, “Aciud Caises GF Dath i the
Rited Sraten, 20007, 2ulionel By Ali Mokdsil, lames Marks, Ponng Steoup, wnd foiie
Liarberding, wes publishal, e uhjoniive of the Mokdisd eral PARST W2 10 ppdaie a previausiy
pilished JAMA paper by MoGuinnis and Fovae whersin ebavioml risk fectars were fdemifiod
andl Juasificd as i nately maponzibie fe morali: weing published associxions avatleblem
the e of ihz ansivsiz, dhe Meiuinais and loage papsr concluded 1t dpprozimately hialf aral|
19940 deaths canld be sseribed Lo onie of thet 2xamined foiors, The updated analysis was dana,
in part parheps s charge oM owsida of O, given thai the prevalence of flie Sqk fHerors ay
Wil 23 possibin 1liz uadarlying assectations kg changzd aver ihe fei year periond, A paper by
Adliim e gl coiculating obesisy Jowlis usiny similar methods cnenunzmng e W Mowever.
ez nite 20 sitomip o cuuple the MeGuinnis urd Allizon micthadology, both presumiadly vented,
he Maledad pepor reccivad subsianiial sitnicisnn, This critiqus misht be summerizod s ollows;
|3 the wae e obasily as the single markoy For diel i physical werivily; 23 methads 1o 51 Iritae
dentliz die we skesity differ fom those tor othier vz, paaicularly smoking. making
CONTrsgs dy 21 metiods wsed o esleulate deninz dus o obiesin: wers nearrel, pod

he caleulations usedl were done inetrrecl

for 21 A1 Aot enongh discussion ol the robustness
althe ssimazes: anl 3) treakedown i e clearanze process that allowed fha coness: 1n 20

vnad dedssed within GO

Wy generul sclision b thit the Malulid = 31 fapar iekes some Lold stmemzns, bakler than
132 arizingl NieGinais and ocae popes which might Fave been ety oIt being prosemiod 5s 2

relicy exercise rather than 3 seieine shidy; 1h2 estiomates seemed o combinsiion of stisniie
Sishlation snu exgen apivinn, Funtkznmore, the scleniific reviewers ol e paper wha meniional
the probisms waee ot ke g3 seriotsly 23 ey couid have bean,
Tiue llawing pecific comments il futa Fur aneas, 28 vequestzd of the commnitics: |
ethadalogs: 3y sensinivisy anzlesis: 31 lsamnes process: and yetcommendsiions for futare
SElEtEias,
LOMSEHOOLOGY

o Lise arnbesity 35 9 marker for disr and physical aerivity, The wse o' iqdizn

prebic bk Ras G Jona Fistary, Mdwigh ke pohife bzl implicmions for




iy voauld kaly center srouad diet wd Phrsiaal setivin, the side-ofizos of focusing
o watzhit dogs could loze the sineniion of ARy son-ubuse wish poor dist apd o viny
Peebits. Regondless, in s case more ox i justiiiamtion in tie Mathods was p2eded thar
e zzsociztion betwesn abesiny amd el conld ApDnesimate e association berween
divtphysical sedviny znd mcialivy, Inasmech as OO0 seiegizs dezpule this assungion,
he jusiifiession is cven more Enpartinl. (As sumeons who has linle experise ks
a2 the Binkage af “lack of easentinl numienss o sbesiiy seems weull) Funbetors,

the 13,000 231k mnibuted amang the {presumed) non-ohese ssemingly pollied fron the
leit. ¥ fncaarTuous following the more Hgeros sxereise fop abesity.

21 What could have been dane: Aliouzh | think = mees sreful exphmation of
the rationale i the Mathods wauld have helped, though it conld he that the
seismiifie svidenes ducs not SUEDOIT 1k wae af this indicater for Bt and physics
activity, Claser eallubaraton wiil CII and non-CLR eaperts 1o davelaps bener
Sstmurzs amd indicstons wis wurreniad given she high profile of the #isk fuactar,
Alrematively, Inferenecs could have t=t limited 1o abesin

= Nethods used o abiribute deaths dye ta smoking differ from methods for other
catizes, such as obesin, making comparisuns amony (he eauses biased, This faa valid
crivfeism. Judeed, the MeGinniz Paper 8oy more eleacly ap Fon, 15 wel as fu the
tubled resulis, that the data e fam g varizn af saorees otk varving sppaviches 16 the
colewiatios.

d What coulf have been done: More seashiviny analysis coild izve beer Jime
znd eithzr incarparizd ino 1he Resuits nrine Discussion secijon (re2 belowe ),
Sttizg up frant the Fmitians of making eomparisans o estisases Busid an
differing wethods and dewrces of ripar would lave helped as wel,

2. Methenls ased 1o caleulute num ber aldesihs due 1 ubesity were inearrect snd
pessibly miseatenlared, Differences Detween Target population wnd soudy
pupulsiion, The we of e in:praper formela is 2 rather sefious mistabe 1o meke, Afihe
Hme skls stedy was being venduated, the sientitic Flerature Lad sever| papass
deseribing patential Blas. Ful liwing Allisan eial ja using =0 iAgorrect metho:d was par
Justined. From the cross-s carune, il seems g2 i this bizs from ke WTEHE ety wis
ekl ut 1 the suthors, Giiven ;52 sensitivity of tha pumbers of dueaths i refiively
sl chernges inothe RRs, 2nd the usz af a handeul alstudics o sbiain the anmbes of
deaths. 25 well o5 the averaging and rounding, and the addirion of the 15,000, the avtul
Heut af the wrang formula f0r the number pressoted in the teale mizhe or mislo not be
small,

Al Avhat could have been done: 11k propar Tomnuly could oot b used far some
PO DROE2 sEnsitivity analysis could huve been dore and either incorpurstad
A0 the Resehis or the Discussion section {see below), Lven without thas effon
an explicit acknow ledurment of the biases and senuitiviny assosiated wit) the AR
nthends {inchuding fhie ssusitiviy 1o changes inthe REs as well a5 inreracton
it eoniounding., patentisl ling bemean shudy witd targen papuiaticns, and the
wse ol dizferent farmales) misht have sefiened tha eritisfm.

AMRers were ds2d i the snregdihaar szleelutians. or the inenrroar raferenes
g

B Reemmmendutiyn: Stuted metheds shocld e chaeked 2zafu. IMbe mearnogt

wab s s, wndd ihe eesylis ane clisneed materdully ofier the Wvierdsing amd
i and addivion af 15,000, then 50 ereum shatld bz suhmiinzd,

gl R oy




vi Reeonunendation Sensitiviiy zualysis should be Jeae 1o umderstaed stme of the
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